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(57) ABSTRACT

An on-cell capacitive touch panel is disclosed. The capaci-
tive touch panel includes a laminated structure. The lami-
nated structure includes a LCD module, a touch sensing
module, and a polarizing module. The touch sensing module
is disposed on the LCD module. The polarizing module is
disposed on the touch sensing module. The touch sensing
module includes a touch sensor pattern. The touch sensor
pattern has a single-layer ITO structure and includes at least
one first electrode and at least one second electrode. The at
least one first electrode is arranged along a first direction and
the at least one second electrode is arranged along a second
direction. The first direction and the second direction are two
mutually perpendicular directions.

11 Claims, 4 Drawing Sheets
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FIG. 2 (PRIOR ART)
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1
ON-CELL CAPACITIVE TOUCH PANEL

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a touch panel, especially to an
on-cell capacitive touch panel having appropriately
designed touch sensor patterns capable of effectively sup-
pressing the generation of reverse signals without cover lens
and optical clear adhesive (OCA)/optical clear resin (OCR)
to avoid poor multi-touch sensing.

2. Description of the Related Art

In general, the laminated structures of capacitive touch
panels can be divided into several types. Among these types,
the on-cell capacitive touch panel includes a touch sensor
layer disposed on the glass of the display panel and has an
advantage of display and touch integration to achieve the
effect of light and thin. Users can directly perform a touch
operation on the display panel of the electronic product
without cover lens.

Please refer to FIG. 1 and FIG. 2. FIG. 1 and FIG. 2
illustrate two different laminated structures of the on-cell
capacitive touch panel respectively. The difference between
the laminated structure 1 of FIG. 1 and the laminated
structure 2 of FIG. 2 is that the laminated structure 1 of FIG.
1 includes cover lens 18 and optical clear adhesive (OCA)/
optical clear resin (OCR) 16, but the laminated structure 2
of FIG. 2 does not include them.

Although the laminated structure 2 of FIG. 2 without the
cover lens and the OCA/OCR can achieve effects of sim-
plifying laminated structure, reducing thickness, and saving
costs, stronger reverse signals will be generated and multi-
touch sensing of the touch panel will become poor.

For example, as shown in FIG. 3, two touch points P1 and
P2 are located at the upper left corner and the upper right
corner of the touch panel TP having the laminated structure
2 instead of being located at the same axis, and reverse
signals are generated at a first location R1 of the lower left
corner of the touch panel TP and a second location R2 of the
lower right corner of the touch panel TP. Therefore, the
touch signals at the two touch points P1 and P2 will not be
canceled out by the reverse signals.

However, as shown in FIG. 4, two touch points P3 and P4
are located at the same axis of the touch panel TP having the
laminated structure 2, and reverse signals are generated at
locations R3 and R4 overlapping the two touch points P1
and P2. Therefore, the touch signals at the two touch points
P3 and P4 will be canceled out by the reverse signals and
multi-touch sensing of the touch panel TP will become poor.

Therefore, the invention provides an on-cell capacitive
touch panel to solve the above-mentioned problems.

SUMMARY OF THE INVENTION

A preferred embodiment of the invention is an on-cell
capacitive touch panel. In this embodiment, the on-cell
capacitive touch panel includes a laminated structure. The
laminated structure includes a LCD module, a touch sensing
module, and a polarizing module. The touch sensing module
is disposed on the LCD module. The polarizing module is
disposed on the touch sensing module. The touch sensing
module includes a touch sensor pattern. The touch sensor
pattern has a single-layer ITO structure and includes at least
one first electrode and at least one second electrode. The at
least one first electrode is arranged along a first direction and
the at least one second electrode is arranged along a second
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2

direction. The first direction and the second direction are two
mutually perpendicular directions.

In an embodiment, a width of the at least one first
electrode ranges between 150 um and 450 um.

In an embodiment, a width of the at least one second
electrode ranges between 150 um and 450 um.

In an embodiment, the at least one first electrode further
includes a first extending electrode and the at least one
second electrode further includes a second extending elec-
trode.

In an embodiment, the first extending electrode and the
second extending electrode are both L-shaped.

In an embodiment, widths of the first extending electrode
and the second extending electrode range between 40 um
and 100 um.

In an embodiment, the first extending electrode includes
a first section and a second section connected in order, the
second extending electrode includes a third section and a
fourth section connected in order, the first section is parallel
to the at least one second electrode and the second section
is parallel to the at least one first electrode, the third section
is parallel to the at least one first electrode and the fourth
section is parallel to the at least one second electrode.

In an embodiment, a distance between the first section and
the fourth section ranges between 40 um and 100 um.

In an embodiment, a distance between the second section
and the third section ranges between 40 um and 100 um.

In an embodiment, the at least one first electrode further
includes a first edge electrode and the at least one second
electrode further includes a second edge electrode, the first
edge electrode is farther away from a center of the touch
sensor pattern than the first extending electrode and the
second edge electrode is farther away from the center of the
touch sensor pattern than the second extending electrode.

In an embodiment, the first edge electrode includes a first
section, a second section, a third section, and a fourth section
connected in order, the second edge electrode includes a fifth
section and a sixth section connected in order, the first
section, the third section, and the sixth section are parallel to
the at least one second electrode and the second section, the
fourth section, and the fifth section are parallel to the at least
one first electrode.

In an embodiment, a width of the first edge electrode
ranges between 40 um and 100 um.

In an embodiment, a width of the fifth section ranges
between 40 um and 100 um and a width of the sixth section
ranges between 150 um and 450 um.

In an embodiment, a distance between the fourth section
and the fifth section ranges between 40 um and 100 um.

In an embodiment, a distance between the second section
and the sixth section ranges between 40 um and 100 um.

In an embodiment, a distance between the third section
and the sixth section ranges between 40 um and 100 um.

In an embodiment, a conductive material of the plurality
of touch sensor patterns is indium tin oxide (ITO), nano-
silver, or carbon nanotubes.

Compared to the prior art, the on-cell capacitive touch
panel of the invention having appropriately designed touch
sensor patterns is capable of effectively suppressing reverse
signals without cover lens and OCA/OCR to avoid poor
multi-touch sensing.

The advantage and spirit of the invention may be under-
stood by the following detailed descriptions together with
the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 and FIG. 2 illustrate two different laminated
structures of the on-cell capacitive touch panel respectively.
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FIG. 3 illustrates locations reverse signals are generated
when two touch points are located at the upper left corner
and the upper right corner of the touch panel having the
laminated structure.

FIG. 4 illustrates locations reverse signals are generated
when two touch points are located at the same axis of the
touch panel having the laminated structure.

FIG. 5 illustrates a schematic diagram of the on-cell
capacitive touch panel including a plurality of same touch
sensor patterns in a preferred embodiment of the invention.

FIG. 6 illustrates a schematic diagram of the touch sensor
pattern of FIG. 5.

DETAILED DESCRIPTION

A preferred embodiment of the invention is an on-cell
capacitive touch panel.

In this embodiment, the on-cell capacitive touch panel
includes a laminated structure without cover lens and OCA/
OCR as the laminated structure 2 shown in FIG. 2, but not
limited to this.

As shown in FIG. 2, the laminated structure 2 includes a
LCD module 10, a touch sensing module 12, and a polar-
izing module 14. The touch sensing module 12 is disposed
on the LCD module 10. The polarizing module 14 is
disposed on the touch sensing module 12. In fact, the
polarizing module 14 can be a polarizer, but not limited to
this.

Please refer to FIG. 5. FIG. 5 illustrates a schematic
diagram of the on-cell capacitive touch panel 5 including a
plurality of same touch sensor patterns 50 in this embodi-
ment. As shown in FIG. 5, the touch sensing module in the
laminated structure of the on-cell capacitive touch panel 5
includes nine same touch sensor patterns 50 aligned in a
(3*3) type, but not limited to this. It should be noticed that
although the geometric lines of the touch sensor patterns 50
in FIG. 5 are all straight lines, but the geometric lines are not
limited to this. In fact, the geometric lines of the touch
sensor patterns 50 can be any curves having different cur-
vatures or any regular shapes or irregular shapes based on
practical needs.

In this embodiment, the touch sensor pattern 50 has a
single-layer ITO (SITO) structure. A conductive material of
the touch sensor pattern 50 can be thin-film translucent
conductive material such as indium tin oxide (ITO), nano-
silver, or carbon nanotubes, but not limited to this. The touch
sensor pattern 50 includes first electrodes arranged along a
first direction and second electrodes arranged along a second
direction. The first direction and the second direction are two
mutually perpendicular directions.

It should be noticed that the first electrode is a sensing
electrode and the second electrode is a driving electrode, or
the first electrode is a driving electrode and the second
electrode is a sensing electrode.

As shown in FIG. 6, the touch sensor pattern 50 includes
first electrodes E11~E12 arranged along the first direction
(the horizontal direction) and second electrodes E21~E22
arranged along the second direction (the vertical direction).
As shown, the first direction (the horizontal direction) and
the second direction (the vertical direction) are two mutually
perpendicular directions.

In this embodiment, the first electrodes E11 and E12 are
coupled by a bridging unit B; the second electrodes E21 and
E22 are directly coupled. A width W1 of the first electrodes
E11 and E12 can range between 150 um and 450 um; a width
W2 ofthe second electrodes E21 and E22 can range between
150 um and 450 um, but not limited to this.
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4

As shown in FIG. 6, the first electrode E11 (E12) includes
a first extending electrode N1 and the second electrode E21
(E22) includes a second extending electrode N2. The first
extending electrode N1 and the second extending electrode
N2 are both L-shaped, but not limited to this. In this
embodiment, a width W3 of the first extending electrode N1
and the second extending electrode N2 can range between
40 um and 100 um, but not limited to this.

The first extending electrode N1 includes a first section S1
and a second section S2, and the first section S1 and the
second section S2 are connected in order; the second extend-
ing electrode N2 includes a third section S3 and a fourth
section S4, and the third section S3 and the fourth section S4
are connected in order. The first section S1 is parallel to the
second electrode E21 (E22) and the fourth section S4; the
second section S2 is parallel to the first electrode E11 (E12)
and the third section S3.

In this embodiment, a distance d between the first section
S1 and the fourth section S4 can range between 40 um and
100 um; a distance d between the second section S2 and the
third section S3 can range between 40 um and 100 um, but
not limited to this.

In addition, the first electrode E11 (E12) also includes a
first edge electrode M1 and the second electrode E21 (E22)
also includes a second edge electrode M2. The first edge
electrode M1 is farther away from a center of the touch
sensor pattern 50 than the first extending electrode N1, and
the second edge electrode M2 is farther away from the center
of the touch sensor pattern 50 than the second extending
electrode N2. In this embodiment, the center of the touch
sensor pattern 50 is about the location of the bridging unit B,
but not limited to this.

The first edge electrode M1 includes a first section G1, a
second section G2, a third section G3, and a fourth section
G4, and the first section G1, the second section G2, the third
section G3, and the fourth section G4 are connected in order;
the second edge electrode M2 includes a fifth section G5 and
a sixth section G6, and the fifth section G5 and the sixth
section G6 are connected in order. The first section G1, the
third section G3, and the sixth section G6 are parallel to the
second electrode E21 (E22) and the second section G2, the
fourth section G4, and the fitth section G5 are parallel to the
first electrode E11 (E12).

In this embodiment, a width W3 of the first edge electrode
M1 can range between 40 um and 100 um; a width W3 of
the fifth section G5 of the second edge electrode M2 can
range between 40 um and 100 um; a width W4 of the sixth
section G6 of the second edge electrode M2 can range
between 150 um and 450 um.

In practical applications, a distance between the fourth
section G4 and the fifth section G5, a distance between the
second section G2 and the sixth section G6, and a distance
between the third section G3 and the sixth section G6 are
each the distance d ranging between 40 um and 100 um, but
not limited to this.

It should be noticed that although the first electrodes
E11~E12 and the second electrodes E21~E22 of the touch
sensor patterns 50 in FIG. 6 are all straight lines, but not
limited to this. In fact, the first electrodes E11~E12 and the
second electrodes E21~E22 of the touch sensor patterns 50
can be any curves having different curvatures or any regular
shapes or irregular shapes based on practical needs.

Although the laminated structure of the on-cell capacitive
touch panel does not include cover lens and OCA/OCR, the
on-cell capacitive touch panel 5 includes the same touch
sensor patterns 50 as shown in FIG. 6, when the user touch
the on-cell capacitive touch panel 5, the on-cell capacitive
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touch panel 5 can effectively suppress the generation of the
reverse signals. Therefore, even several touch points are
located at the same axis on the on-cell capacitive touch panel
5, and the locations the reverse signals are generated on the
on-cell capacitive touch panel 5 will overlap the touch
points, since the reverse signals are weak, the reverse signals
fail to cancel out the touch signals at the touch points;
therefore, the multi-touch sensing efficiency of the on-cell
capacitive touch panel 5 can be effectively improved.

Compared to the prior art, embodiments of the on-cell
capacitive touch panel of the invention having appropriately
designed touch sensor patterns are capable of effectively
suppressing reverse signals without cover lens and OCA/
OCR to avoid poor multi-touch sensing.

Above all, embodiments of the on-cell capacitive touch
panel of the invention having appropriately designed touch
sensor patterns can achieve the following effects:

(1) the laminated structure of the on-cell capacitive touch
panel can include no cover lens and OCA/OCR;

(2) the touch sensor patterns of the on-cell capacitive
touch panel having a single-layer ITO (SITO) structure
include sensing electrodes and driving electrodes, and a
conductive material of the touch sensor patterns can be ITO,
nano-silver, or carbon nanotubes;

(3) the touch sensor pattern can support 2 mm~6 mm
passive stylus.

(4) the reverse signals caused due to no cover lens can be
effectively suppressed.

With the example and explanations above, the features
and spirits of the invention will be hopefully well described.
Those skilled in the art will readily observe that numerous
modifications and alterations of the device may be made
while retaining the teaching of the invention. Accordingly,
the above disclosure should be construed as limited only by
the metes and bounds of the appended claims.

The invention claimed is:

1. An on-cell capacitive touch panel, comprising:

a laminated structure, comprising:

a LCD module;

a touch sensing module, disposed on the LCD module;
and

a polarizing module, disposed on the touch sensing
module;

wherein the touch sensing module comprises a plurality
of same touch sensor patterns, each touch sensor
pattern has a single-layer ITO (SITO) structure and
comprises at least one first electrode and at least one
second electrode, the at least one first electrode is
arranged along a first direction and the at least one
second electrode is arranged along a second direc-
tion, the first direction and the second direction are
two mutually perpendicular directions, the at least
one first electrode further comprises a first extending
electrode and the at least one second electrode fur-
ther comprises a second extending electrode, the first
extending electrode and the second extending elec-
trode are both L-shaped, the first extending electrode
comprises a first section and a second section con-
nected in order, the second extending electrode com-
prises a third section and a fourth section connected
in order, the first section is parallel to the at least one
second electrode and the second section is parallel to
the at least one first electrode, the third section is
parallel to the at least one first electrode and the
fourth section is parallel to the at least one second
electrode, a distance between the first section and the
fourth section ranges between 40 um and 100 um.
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2. The on-cell capacitive touch panel of claim 1, wherein
a width of the at least one first electrode ranges between 150
um and 450 um.

3. The on-cell capacitive touch panel of claim 1, wherein
a width of the at least one second electrode ranges between
150 um and 450 um.

4. The on-cell capacitive touch panel of claim 1, wherein
widths of the first extending electrode and the second
extending electrode range between 40 um and 100 um.

5. The on-cell capacitive touch panel of 1, wherein a
distance between the second section and the third section
ranges between 40 um and 100 um.

6. The on-cell capacitive touch panel of claim 1, wherein
a conductive material of the plurality of touch sensor pat-
terns is indium tin oxide (ITO), nano-silver, or carbon
nanotubes.

7. An on-cell capacitive touch panel, comprising:

a laminated structure, comprising:

a LCD module;

a touch sensing module, disposed on the LCD module;
and

a polarizing module, disposed on the touch sensing
module;

wherein the touch sensing module comprises a plurality
of same touch sensor patterns, each touch sensor
pattern has a single-layer ITO (SITO) structure and
comprises at least one first electrode and at least one
second electrode, the at least one first electrode is
arranged along a first direction and the at least one
second electrode is arranged along a second direc-
tion, the first direction and the second direction are
two mutually perpendicular directions, the at least
one first electrode further comprises a first extending
electrode and the at least one second electrode fur-
ther comprises a second extending -electrode,
wherein the at least one first electrode comprises a
first edge electrode and the at least one second
electrode further comprises a second edge electrode,
the first edge electrode is far away from a center of
the touch sensor pattern than the first extending
electrode and the second edge electrode is far away
from the center of the touch sensor pattern than the
second extending electrode, the first edge electrode
comprises a first section, a second section, a third
section, and a fourth section connected in order, the
second edge electrode comprises a fifth section and
a sixth section connected in order, the first section,
the third section, and the sixth section are parallel to
the at least one second electrode and the second
section, the fourth section, and the fifth section are
parallel to the at least one first electrode, a width of
the fifth section ranges between 40 um and 100 um
and a width of the sixth section ranges between 150
um and 450 um.

8. The on-cell capacitive touch panel of claim 7, wherein
a width of the first edge electrode ranges between 40 um and
100 um.

9. The on-cell capacitive touch panel of claim 7, wherein
a distance between the fourth section and the fifth section
ranges between 40 um and 100 um.

10. The on-cell capacitive touch panel of claim 7, wherein
a distance between the second section and the sixth section
ranges between 40 um and 100 um.

11. The on-cell capacitive touch panel of claim 7, wherein
a distance between the third section and the sixth section
ranges between 40 um and 100 um.
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